Site-directed mutagenesis of His-42, His-188 and Lys-263 of human aldose reductase.
The role of His42, His188, and Lys263 residues in the catalytic action of human aldose reductase was investigated in association with various inhibitors of this enzyme by site-directed mutagenesis. While mutations at His42- greater than Gln, His42- greater than Tyr, His188- greater than Gln, and His188- greater than Tyr brought small change in the kinetic parameters, Lys263- greater than Glu mutation markedly increased the Km value for the substrate DL-glyceraldehyde by a factor of 60. Lys263- greater than Met substitution resulted in approximately 14 fold elevation of Km for the substrate. By contrast, mutation of Lys263- greater than Arg significantly decreased the Km for the substrate with concomitant reduction in kcat. Moderate increase in Km values for the cofactor NADPH was demonstrated for mutated enzymes. These results are indicative of the possible role of Lys263 in the substrate binding through electrostatic interaction. The inhibitor constants (Ki) for structurally diverse aldose reductase inhibitors against mutated enzymes demonstrated different degree of alteration, indicating binding sites of aldose reductase inhibitors on the enzyme molecule vary from one another, and some of the sites are more closely correlated with the physicochemical property of Lys263.